The thermodynamic functions of an n-component d-dimensional o. 4 diverges at d2&+1 (l «1) but is continuous at d» (in particular at d =3). Results are also given for universal ratios among corrections-to-scaling amplitudes for the dependence of thermodynamic functions on the magnetization at T = T,, and at a nonzero field.
I. INTRODUCTION
Experiments near critical points are very rarely performed in the asymptotic regime, where singularities are described by pure power laws. Instead, a (thermodynamic) quantity, f; should be written as" /, =W, /r/ '[I+a, [r/'. 
+0(iri")],
where i = ( T -T, )/T, The sing. ular correction terms, a;~t~a, result from the leading irrelevant variable. In a Ginzburg-Landau-Wilson theory, ' all the a s are expected to be proportional to (u -u") , where u is the coefficient of the quartic term in the spin variables and where u' is its fixed point value.
The exponent 5 is given by b, = catv, where v is the correlation length exponent and cv = -X"measures the rate of flow of u towards u'. " (One should not confuse our exponent b, with the exponent product ps which appears in some representations of the equation of state. ) The relation of the a, 's to (u -u') was recently used4 to obtain universal ratios of the a s, in the context of the e-expansion (e =4 -d, d being the dimensionality).
To lowest nontrivial order in e, it was found that (2) where A. 0 is the mean-field value of A. ;, Although higher-order terms modify this relation, ' the leading expression in Eq. (2) agrees rather well with various experiments. 4 The expression (I) implies that real experiments will yield effective exponents, where t, is some average of t;. The leading relation (2) then implies that thermodynamic scaling relations, e.g. , a'+2p+y'=2, are obeyed by the corresponding effective exponents without any leading confluent singularity corrections. ' Again, this breaks down at higher order in e. ' It would thus be useful to obtain additional quantitative information on the universal ratios a, /a, , and to check the validity of relations like Eq. (2) (or scaling relations among effective exponents). With this in mind, we calculated these ratios to leading (zeroth) order in I/n, where n is the number of spin components. Our calculations follow the same formalism used earlier for identifying the leading singular terms, " with special care given to terms of order (u -u'). 
where r = rp+ X(r)
where the leading "self-energy" contributions to X, denoted by X"X&,and X"result from the diagrams shown in Fig. 1 . To zeroth order in 1/n we need only Fig. 1(a In order to obtain the corrections-to-scaling terms in the specific heat C, it is more convenient to calculate first the internal energy E and derive C via the relation C~BE/Bt Following . Abe and Hikami" the singular part of E is written as (see Fig. 1 
where 
and rewrites Eqs. (5) and (6) in the form'P "
In the ordered phase one usually shifts the longitudinal spin variable,
where h is an external field, a-represents the (n -1) transverse spin components and r~~and rq are again defined as the exact longitudinal and transverse inverse susceptibilities, '
A simple derivative yields 
Expanding Eq. (7) to O(1/n) and using Eq. (11a) one finds that the leading terms in X/(r) are expected to be of the form -X/(r) =A//r +B//r Olnr + C,r +D"r lnr, (46) the last two terms being the correction-to-scaling part of -X~. In order to calculate zeroth-order corrections to a" it is sufficient to determine the value of D,.
This, in turn, can be related to a, First, we write n 'X/(r) as" (see Fig. 1 )
n 'Xt(r) = X, (r) + -X"(/) (48) 
amplitudes ratio at d =3:
(to leading order in 1/n), a, . + a, .
with h. and 8 defined in Eqs. (62) and (67). 
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For T = T, . and h &0, we wrote
Finally, for T ( T, and h 0 we found that (X~j' -h/M) has a correction to the leading singularity (h/M) ' ' Eq. (34) . Equation (2), which holds to zeroth order in e, also holds to zeroth order in 1/n for the ratios (82) and (85). However, the ratios (83) and (84) differ from u/(y -1), and as a result the scaling relation cx ff + 2p, ff + y, « = 2 will break down.
Expanding in e, the results (82), (83), and (86) agree with the n~limit of the e-expansion results of Chang and Houghton. ' However, the result (87) is very different from the one which is obtained by naively extrapolating the e-expansion results to e =1. 
For small r, II"(r, 1) can be approximated9 "as
Extracting the constant term in the right-hand side of Eq. (A11) we obtain the logarithmic part of L2, i.e. ,
Lz(r) InrII(0, 1) (50) we obtain the following correction:
where L, (r), closely related to L,(r), is given by Ptt/r L3(r) = J dzz'l '(1+z) '11 (I,z) 
